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Abstract

Evidence shows there are flavonoid and polyphenol compounds in Ulmus cortex which has excellent
antioxidant, anticancer and antimicrobial properties.

This study summarizes our findings on effects of Ulmus cortex extracts(UDE) on quality characteristics of
bread and the changes of microbial counts during storage. Dough yield and specific loaf volume of bread
decreased significantly because the amount of UDE increased. Lightness of bread surface, redness of crumb and
yellowness of crust were significantly increased. Texture evalvation showed that hardness was the highest in the
bread prepared with 30% UDE. Sensory evaluation showed that odor, taste, texture, and overall acceptability
were the best in bread which was made with 10% UDE. At the beginning of the period of storage, there were
not significant differences of microbial cell count as increasing UDE, but significant decreasing was observed
after passing 6 days. A negative comelation was generally observed between the sensory and mechanical
properties. The results of total microbial count show that adding UDE in processing bread extend bread’s
storage time.
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Table 1. Basic formula for bread prepared with Ulmus

cortex extracts (2
Samples” Flour basis”

Ingredients C(0%) U1(10%) U2(20%) U3(30%)
Hard wheat flour 1200 1200 1200 1200
Shortening 9% 96 96 96
Sugar 48 48 48 48
Yeast 30 30 30 30
Yeast food 12 12 1.2 1.2
Salt 24 24 24 24
Milk 420 420 420 420
Water 372 252 132 12
U.D. extracts 0 120 240 360

Y'C : Control

Ul : Bread added with 10% of Ulmus water extract on the
basis of hard wheat flour
U2 : Bread added with 20% of Ulmus water extract on the
basis of hard wheat flour
U3 : Bread added with 30% of Ulmus water extract on the
basis of hard wheat flour
2 Al ingredients based on hard wheat flour
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(Sun compact -100, Japan)E& A28} table speed

Dough mixing for 17min

l
Dough
l
First fermentation (30+2°C for 35min, 80+3% R.H.)
J Degassing
Dividing of dough
!

Rounding

l

Bench time (Room temp. for 10min)

l

Molding and Panning

l
Second fermentation (37+1C, for 70min. 90+3% R.H.)

J
Baking (200°C for 25min)

l

Cooling (Room temp.)

l

Ulmus cortex extracts Bread

Fig. 1. Bread making processes of Ulmus cortex extract
bread by the straight dough method
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Table 2. Dough yield, loaf volume, specific loaf volume and bread yield of flour prepared with Ulmmus cortex extracts

o) Samples”

Dough & bread Properties C U1 0 2 Fovalue
Dough yvield (%) 194.14+0.72* 193.04+0.54° 179.04+1.74° 177.42+121° 298.28"
Loaf volume(mé/kg flour) 2154.96+1.01° 2153.30+045"  2146.08+1.31°  2137.08+1.86 206.49"
Specific loaf volume(l/kg Bread) 1.38+0.01° 1.35+0.01° 1.3440.01° 1.32+0.01° 32.87
Bread yield (%) 163.38+0.44" 161.32+0.30° 159.88+0.30° 158.60+0.59" 115037

Y Samples are as same as Table 1.

? Loaf volume: Loaf volume( ml )/Flour(kg), Specific loaf volume: Loaf volume(ml)/Bread(kg)
Dough yield(%)=weight of dough/weigh of breadx100, Bread yield(%)=weight of breadxdough yield/weigh of breadx100
» Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05).

*p<0.05, **p<0.01, ***p<0.001
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Table 3. Hunter color values of breads prepared with Ulmus cortex extracts
A Samples”
] lue”
Hunter color value C U1 w2 03 Fvalue
L 50.94+1.52% 53.19+0.27° 55.06+0.88" 57.19+0.96" 34.68
Crust a 13.88+0.33" 13.18+0.23" 12.97+0.56" 12.69+0.51" 7.07"
b 23.42+1.29° 24.73+0.58° 26.53+0.33" 27.50+0.75" 24917
L 79.94+0.51 80.73+0.69 80.59+3.69 81.46+3.58 0.28
Crumb a -2.310.08" -1.5240.07° -0.82+0.08" -0.59+0.11° 386.49"
b 15.51+0.57" 14.45+0.48° 14.48+0.57° 14.12+0.51" 627

" Samples are as same as Table 1.
¥ L: lightness {O(black) to 100(white)},

a: redness [(-(green) to +(red)),

b: yellowness [(-(blue) to +(yellow))

* Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05).
p 8 M

*p<0.05, **p<0.01, ***p<0.001

Table 4. Mechanical characteristics of breads prepared with Ulmus cortex extracts

) . Samples”
Mechanical propettics C Ul U2 U3 Fovalue
Hardness(dyne/crm) 33296.86+£9884.62"7 404105.88+9397.00° 425329.38+6947.64° 529523.87+9874.97° 410327
Cohesiveness(%) 54.166.18° 63.02+6.65" 75.31+3.20° 77.84+3.16" 23.78""
Springiness(%) 60.94+3.76° 70.31+9.62° 86.06+4.56" 93.36+3.35" 31.26
Gumminess(g) 20.97+2.10° 26.24+1.51™ 27.58+2.62° 42.79+7.79° 23.64

Y Samples are as same as Table 1.

? The mesurement conditions of Rheometer :

Load cell : 2kg, Table speed : 60mm/min

Sample height :

10.0mm, Sample width : 40.0mm, Sample depth : 40.0mm,

? Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05).

*p<0.05, **p<0.01, ***p<0.001
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Table 5. Changes of microbial cell count in PCA for
storage periods of breads prepared with Ulmus cortex
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Table 6. Changes of microbial cell count in PDA for
storage periods of breads prepared with Ulmus cortex

extracts (cells/g) extracts (cells/g)
Storage Samples” Storage Samples”
days C Ul U2 U3 days C Ul U2 U3
0 day LI9x10° 297x10°  3.00x10°  1.28x10° 0 day 0 0 0 0
3 days  6.19x10°  4.18x10°  5.89x10°  4.02x10° 3 days  2.13x10' 0 0 0
6 days  2.37x10°  624x10°  598x10°  9.24x10° 6 days  921x10°  9.49x10' 6.26x10'  7.21x10'
9 days  3.96x10° 821x10°  1.09x10° 2.02x10° 9 days  4.92x10°  5.69x10°  6.74x10°  3.26x10°
12 days  129x10"  426x10°  4.36x10°  9.24x10° 12 days  224x10°  8.16x10° 828x10°  4.72x10°
15 days  324x10°  3.16x10° 1.72x10°  6.08x10° 15 days  826x10° 924x10°  6.39x10°  3.02x10°
" Samples are as same as Table 1. Y Samples are as same as Table 1.
Table 7. Sensory characteristics of breads prepared with Ulmus cortex extracts
2) Samples”
Sensory C Ul w2 U3 F-value
Color 3.3+0.67 3.6+0.70 3.7+0.95 2.9+0.74 2.16
Odor 3.4+0.70™ 4.7+0.48" 2.9+0.88° 3.1+0.57° 1448
Taste 3.1+0.74° 40+1.05" 3.0+0.67° 2.8+0.63" 452"
Texture 3.3+0.48" 4.210.79" 3.0+0.67° 2.8+0.79° 796"
Overall acceptability 3.6+0.70° 4.5+0.71 3.4+0.70 2.9+0,88" 796"

¥ Samples are as same as Table 1.
» Sensory score : 1(very bad) to 5(very good)

? Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05).

*p<0.05, **p<0.01, ***p<0.001
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Table 8. Correlation coefficient between sensory and mechanical characteristics of breads prepared with Ulmus cortex

extracts
Color Ordor Taste Texture Overa?l.
acceptability
Hardness -0.09063 -0.02929 -0.02162 -0.14607 -0.19835
Cohesiveness -0.19994 -0.47974 -0.45181 -0.56382" -0.57950"
Springness -0.32201 051619 -0.51821" 0.62164" -0.65313"
Gumminess 069556 031667 -0.44664" -0.51699" -0.63061"
L -0.39122 -0.39986 043312 -0.53653" -0.59434"
Surface a 0.20448 0.20418 0.20740 0.32677 0.37799
b 0.32176 0.48279" -0.48794° -0.59316" 0.62892"
L -0.49528 -0.08185 -0.18103 -0.27485 -0.38631
Crumb a -0.18546 -0.38975 -0.36731 -0.48393" -0.50895"
b 0.13393 -0.00751 0.00104 0.12255 0.18626
*pn<0.05, **p<0.01, ***p<0.001
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